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Circular grating filters with multiple resonant peaks
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Abstract: A guided mode resonant Circular Grating Filter (CGF) was proposed to realize its multiple
band filter in the visible light regions. The reason for the formation of multiple resonance peaks in the
CGF was analyzed theoretically under the polarization of the same incident beam. The freestanding
CGFs with the thickness of 70 nm were realized on HfO,-on-silicon by micro/nano machining technol-
ogy. An 1D linear grating was used to simulate the reflection spectrum of the circular grating. By
changing the polarization conditions and the incidence angle of incident beam, the reflection spectrum
of CGF was experimentally obtained by using angular resolved micro reflectometry. Experimental re-
sults indicate that the CGF forms two resonant speaks (505 nm and 575 nm) in a specific grating peri-
od (350 nm) and a duty cycle (0. 5) for the surface-normal linearly polarized incident beam. The result
is in great agreement with the theoretical simulations. Furthermore, the resonance peaks will shift to
longer bands with the increase of the grating period under the same duty cycle. It concludes that the
filtering effect of multiple bands can be realized by designing different subwavelength gratings with

different structures.
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Fig. 1 Principle diagram of multiple resonance peaks
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Fig. 2 Simulated reflectance spectra of circular grating



3058 b= W

%25 &

3 A

3.1 EW|AHE

HIO, & — Fl 5 UL 19 o't 2% b s} Fn 2 5 4R 4
BEL T AR, 3R E X T HIO, 8 L K 3 7 s )
Tl A 1 T 5 AR B R AT AR ST A Y [ R
S i S HEO, A5 58 LR AT U o' ik B i v
PeAEHT . BEEE HIO, #BHEL S 200 pm 1Y ik 4] S
JE R0 o 78 R VUL AT R 2 1 200 nm (Y
HIO., 2, WA 3 fiR,

(a) B

(a)Substrate

(b) Za) b e At
(b)Grating etching

(o) 20 ph Sz 45§

(D RER B
(¢)Support beam etching (d) Silicon lift-off
3 BRI GO i A il A I R

Fig. 3 Flow chart of circular grating filter fabrication
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Fig. 4 Structure diagram of circular gratings
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Fig. 5 Optical microscope morphology of circular grating
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Fig. 6 Grating topography under Scanning Electron
Microscopy (SEM)
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Fig. 7 Simulation diagram of circular grating reflec-

tion spectrum
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Fig. 9 Reflectance spectrum of circular grating
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Fig. 10 Circular grating reflectance spectra with

same period and different duty ratios
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